Hypertrophic pyloric stenosis (HPS) is the most common gastrointestinal obstructive disease in infants which requires surgery. Typical presentation is at 4-6 weeks of life but can present very earlier or congenitally. Here we present 3 cases of HPS which presented in the fi rst day of life with co-existing malrotation, annular pancreas, and duodenal atresia. The exact etiology of HPS is not fully understood, however, genetic and maternal factors, hormonal factors, abnormalities of various components of the pyloric muscle, growth factors, extracellular matrix elements, nerve and ganglion cells synapses, nerve supporting cells, neurotransmitters and interstitial cells, drugs, and feeding have been implicated. In the HPS concomitant with a distal obstruction, mean that these obstructions may role in pathogenesis of HPS or may exacerbate other factors to produce HPS in a very early age or congenitally. The purpose of this manuscript is to present three cases of HPS in the fi rst day of life with other GI anomalies. We hypothesize that the etiology of some cases of HPS may be secondary to distal intestinal obstructions especially when it presents very early in life, or at least to concern a distal obstructions in this very early presentation.
INTRODUCTION
Hypertrophic pyloric stenosis (HPS) is the most common obstructive disease in requiring surgery in infants. It presents with non-bilious projectile vomiting typically around 3-4 weeks of age and usually leads to electrolyte and acid -base imbalance. [1, 2] It is estimated to occur in about 1 in 400-600 births, with a distinct male predominance of about 6 -4:1 [3] with firstborn males more likely to be affected than their siblings. HPS is relatively uncommon in black or Asian infants. There is also a strong genetic component, particularly through the maternal line [4] but, the etiology remains unclear. [5, 6] Although HPS is common in the neonatal period, it is uncommon in the first week of life and unlikely to be present with other GI anomalies. Here, we present three rare cases of HPS with other concurrent obstructive GI anomalies in the first week of life. We hypothesize that the development of HPS in patients with concurrent distal intestinal obstruction may be a secondary effect due to prenatal forceful contractions of pyloric canal muscle against the obstruction.
CASE REPORTS

Case 1
A one day old full term male presented with nonbilious vomiting. His mother had not taken any drug or medications during pregnancy. On physical examination, the features were consistent with Down's syndrome, abdominal distention, and dehydration. 
Case 2
A one-day old full term girl, born by cesarean section was admitted to the neonatal intensive care unit (NICU) with grunting, cyanosis, reduced reflexes, vomiting and icterus. Abdominal examination revealed a distended upper abdomen. She did not have any phenotypically markers of HPS such as hypoplasia or agenesis of inferior labial frenulum or a family history. She was treated for presumed sepsis but her periodic bilious and non-bilious vomiting continued for two days. A plain abdominal X-ray revealed a distended stomach [ Figure 1 ] and ultrasonography demonstrated a pyloric canal length of 25 mm and pyloric muscle thickness of 3.5 mm, consistent with the diagnosis of HPS. She underwent laparotomy for pyloromyotomy, during which Ladd's Bands and a malrotation without atresia or short bowel were also identified. A Ladd's procedure and Fredet-Ramshted ploromyotomy was performed.
Oral feeding was started on POD 2 and patient was discharged home on POD 5. At the 18 month follow up, the patient is doing well well and developing normally.
Case 3
A One day old male, born via vaginal delivery to a 23 year old G1P1 developed non-bilious projectile vomiting soon after starting breast-feeding. Upon presentation, the abdomen was not distended and the general physical examination was unremarkable. Routine blood work did not demonstrate anemia, hyperbilirubinemia or thyroid dysfunction or other anomalies. He was transferred to the NICU and a nasogastric tube was inserted for irrigation with normal saline that demonstrated bilious reflux. The abdominal contrast film demonstrated a double bubble sign. At laparotomy, HPS was noted in addition to duodenal atresia as a web type (type I). Duodenal web resection was performed through the pylorotomy and was followed by pyloroplasty and omental patch placement. The patient had an uneventful recovery and was discharged home on POD 5.
DISCUSSION
Infantile hypertrophic pyloric stenosis (IHPS) is the most common inherited form of gastrointestinal obstruction in infancy with an incidence of 1-8 per 1000 live birth. It is inherited as a complex sex-modified multifactorial trait with a striking male preponderance. [3, 7, 8] Affected infants most commonly present at 2-3 weeks of life but can uncommonly present earlier or congenitally. There are a few reports of HPS that have occurred in the first week of life which it was against of acquired appearing condition. [9] [10] [11] [12] [13] Despite numerous hypotheses, the aetiopathogenesis of IHPS is not fully understood. Genetic analysis has implicated loci on chromosomes 11q and Xq.p. [8] Maternal factors that contribute to the risk of development of IHPS in the off springs of affected females were but in contrast to several earlier reports, analysis does not support this co-existence. [14] Extrinsic and hormonal factors have been implicated in the pathogenesis of the disease, the disease 5 times more common in male than female infants. It has been hypothesized that the higher risk among male infants is associated with high levels of testosterone causing hypertrophy of the pylorus muscle, [15] but it not proved. Lower Plasma nitrite levels may also play a role in IHPS. [16] Furthermore, abnormalities of various components of the pyloric muscle such as smooth muscle cells, [17, 18] growth factors, [19, 20] extracellular matrix elements, and nerve and ganglion cells considered. [21] Okazaki et al., used monoclonal antibody targeted to nerve terminals and found a reduced density of both neural elements, [22] synapses, nerve supporting cells, [23] neurotransmitters and interstitial cells of Cajal have been reported in patients with IHPS. [24, 25] The significant increase in pyloric stenosis in children with very early exposure to erythromycin has also been implicated. [26] [27] [28] In addition, an association between maternal use of fluoxetine and infantile hypertrophic pyloric stenosis (IHPS) was of particular interest. [29] also respiratory viral infections implicated but not proved [30] In a study by, Persson S. et al., [31] environmental factors have been implicated since a period of postnatal enteral feeding is required for the disease to develop. In contrast our cases were symptomatic earlier than the period needed to effect environmental factors and feeding and they had not any drug consumption. All of the above factors may be responsible but a few of them has completely proved, this is the first reason to introduce our hypothesis, on the other hand we could find very few paper about HPS and malrotation or duodenal atresia concomitantly in our Medline search, that is our second reason to report these cases. It has been reported that, HPS can be associated with other malformations such as esophageal atresia, diaphragmatic hernia, and malrotation. [32] [33] [34] Patients with HPS and malrotation had congenital short bowel and dysmotility in familial cases, [35] however, our case did not have dysmotility or short bowel. Here we present HPS accompanied with duodenal atresia, web type (type I). In a study by Kao et al., they report duodenal web with HPS in Down's syndrome. [36] One of our presented cases (HPS + annular pancreas) also had Down's syndrome. Also we did not find any reports that mentioned an obstruction distal to pylorus may need forceful peristaltic waves in pre-natal period. Only in an experimental animal model of the disease, pyloric stenosis may be considered as an inborn pathology as a consequence development of working hypertrophy. [37] In our cases presented here, the co-existence of annular pancreas, malrotation, duodenal web, and atresia caused obstructions which resulted in forceful muscle contractions of the pyloric channel. We hypothesize that these forceful contractions may be the primary etiology for the development of early HPS as well as exacerbating the symptoms of congenital HPS.
CONCLUSION
Here we presented very rare cases of HPS in conjunction with malrotation, duodenal atresia, and annular pancreas. In these cases, the presence distal obstructions to the HPS resulting in early presentation, we therefore, hypothesized that in these cases, HPS may be a secondary disease resulting from forceful contractions of the pyloric muscles against a distal obstruction, and concern distal obstruction when HPS present very early.
